Proteasome inhibition induces hepatic stellate cell apoptosis.
Induction of hepatic stellate cell (HSC) apoptosis attenuates hepatic fibrosis, and, therefore, mechanisms to induce HSC cell death are of therapeutic interest. Proteasome inhibitors induce apoptosis in transformed cells, especially those cells dependent upon nuclear factor kappa B (NF-kappaB) activation. Because stimulated HSCs also trigger NF-kappaB activation, the aim of this study was to determine if proteasome inhibitors induce HSC apoptosis. The immortalized human HSC line, LX-2, and primary rat HSCs were treated with the proteasome inhibitors bortezomib and MG132. Both proteasome inhibitors induced HSC apoptosis. Proteasome inhibition blocked NF-kappaB activation and, more importantly, NF-kappaB inhibition by Bay11-7082-triggered HSC apoptosis. Activated HSC survival is dependent upon the NF-kappaB target gene A1, an anti-apoptotic Bcl-2 family member, as siRNA targeted knockdown of A1-induced HSC apoptosis. In contrast, proteasome inhibition-induced alterations in TRAIL, death receptor 5, and Bim could not be implicated in the apoptotic response. The relevance of these findings was confirmed in the bile-duct-ligated mouse where bortezomib reduced hepatic markers of stellate cell activation and fibrosis. In conclusion, proteasome inhibition is a potential therapeutic strategy for inducing HSC apoptosis and inhibiting liver fibrogenesis.